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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide an optical ele- 
ment having a structure by which a lens power can be 
controlled efficiently with a small-sized configuration by 
using the electro wetting phenomenon and to provide 
an optical system and a photographing device which 
house the optical element or the like having a variable 
power structure in a lens element. 

SOLUTION: The optical element has a refractive 
power and is equipped with conductive or polar first 
and second liquids whose refractive indices are differ- 
ent substantially, which do not mix each other. The 
side face of the container of the optical element is in- 
clined at a prescribed angle to the optical axis. These 
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liquids are sealed in the container in the state where 
the boundary faces of the first and second liquids form 
the shape of large round state. The optical refraction 
power to pass is changed by controlling the output of a 
voltage to be applied and changing the boundary face 
shape when applying a voltage between these liquids 
through an electrode formed at a region not disturbing 
the passage of light flux. 
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#1 4 1 ©***[Rl©ji5lT\ M&Wfa&t££tl>&. 3t 
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U 1 3 0©ftSC!-t£ite>tlfc^-f -7T\ CPU1 30t 

-So 

[0 0 2 3] 151 ffi^fiixV ^7° W^©*^T\ 
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$ i±£ 7c * in jf U Iff Jclfr#X 5 pf^^fo 5 „ ;* X s> 
XS 1 1 2-e&, ^XyXS 1 1 lT'MLfc/UTa 

4 4#ffl;frr3Hfc«-£fc:*5Vvt, *it5, SfifttWS 
®ffiXif^w</v£}itli:u 1 4 4 (c A*f-T5 
3tS^igiif5„ ^ryT'S 1 1 3 Tit, ffrtB^X^X 

5 1 1 2TW*Lfc£3te*fc:£vvc, MBft¥mi 4 0 
rt^K»t&^fc*S£9 3-=3' h 1 4 3£rIHSjLTjg:E;fc*; 



*XyXS 1 1 4Tf4, ^XyXS 1 1 lT'SJ#bfcX 
Ufa— Blfe^ft^Sl 5 Uzm^-fZo S^T^fy 
Xs i i 5t?tt, 5 4 %m^rMBJt¥ 

%1 4 OO^^ffitr^lUi-rSo iV^ry7°S 1 1 

pi 4 l^m^micmm^^x^mm^n^Oo z 

Ell Iff*, SW2t*|B) roxvftf^ft^fc^ 

*>*waui-5. ^-v-^stt-c^^v^ttt^xs/xs i 

1 1!-M"9. Xi^fa-Btl»^#^b7^--*^,12i!) 

[0 0 2 9] «x©r:fc<, iffil#^i»)SLl 
^fLT^sft^i-, »^#^»^^^r yX£X^3fe#f 
Nvl 4 TW^^^h^TL-CVS^if 5^ 
®fiJSiJ5rtf5 (Si 18) 0 A!?yh^TUtV^ 
i^l±-?-fflSSWJI: $cfr L , ?^vl47©*^yF 
^TLfc^WfyT'S 1 1 8^b^XyXS 1 3 
ldv^y-XU ^vl4 7ffl*l7>'H&!)t5'h 
Lfc^ (S 1 3 1) , XXyXS 1 3 2~-£#fi : -f 5„ 

[0030] XX ;y X S 1 3 2 -CttH^^ff ft 5 o X* 

ttwmm 1 4 4±fc»fcLfc*^fMn**«*» 

U tt^tfe©3&*trj*0!l Lfc«»s«-gft1fl$5£#©*ffi 
ffi*gE(-*»£ft3„ XXs/XS 1 3 3T14, XXyX 

s 1 3 2Twm£titcnffizn$immy4y%jYLxm 
iwuu BE^-WL^^/trxDXff^-^H^aniKi 

4 5i;iA7j£-t±5o XXyXS 1 3 ffi^apH 
SSI 4 5ir*5^r, A7J L/;7tD^iffl^S:A/D 

1 3 OftlcEtt^ftfcH&MXtij/yA-e J PEGU 
«#^JfeX„ xr?/S13 5T?li, XfH^Xs/XSl 
3 4 -C#P>*i,fcSHfMr^«r* ^ y 1 5 7 iCfBft-f 3 t ^ 
B#(C, XXyXS 1 3 6\CX— lyi/lfa-it^ffii 
L-fc^iC, XXyXS 1 3 4r*#bnfcH^fi-i-^*^ 
S151 C^6t^t5„ tfflf, 1 3 1 
ffiiJIWLT^^l 0 l^»«J±MSrX7LT (S 1 

37), -m^»mmmri-?>o 

[0 0 3 1] *XyXS 1 5 1 tiaS^yf-1 4 6 

-esosu/c^a^i 5tK±^if 5^»wj^t5, m 

5°C«T»^i4, @9© (a) ^L/tSfffP 

M£^A£rll#lX5 (si 5 2) o mtt^Lfc J; 5 
ic, fia«fKtt3t^3R^ 1 0 1 qxomftl 2 1W12 

2 ©JfiStt^itS <45*tio T#ffi^»Sr5STX5 4 

Jt^^l 0 HcMtSSlolE, -Tftfct), 

mi±mmmv 0 ^m\i-rm'Dm&mm (sir, xyi^p 
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mm, Irtish, ^vm!±mv^^m^i o nzw 
an u •? y mnmmmmm*&mmj£mmmv 0 %ft¥ 

1 0°C&Lkl 5°C*«»^-a-{t (S 1 5 3) , 7°DBttP 
ffl^OmstKL (SI 5 4) , ^ V mi±iUV ^ 

mw-r^s 1 8 o-tittfo 
[0032] ajs^ta^ 5 ° c k± i o °c^ffi<DW&n 
(s 1 5 5) , yvmmm&i o ms icwtfei- (s i 

o£ 9 S*P?aig, 1 5°Ci:<DS.S^{- OffjEJSR 1 ) £r 
[0 0 3 3] ^ySffiitV^^ofcSL XTJ'T'S 

l 8 l tiiAy-c, *»mi±£2PWv 0 ©«Ei^H-»:-t- 
aiejaa) • • • (i-2) a; 

o£9, XTy7"S 1 2 5T***ofc*i^SJ±**PfiV 
M*?ajEl Stioj&AHl;: (*tlE5£#2) 

±©wj«isrff 5*-c, mmj±$LBmu.mcfc era 9 

(a) fc*Lfc*fct»*l:&»<*H£ft, ^©iS*. # 
ffi©JS*SJ&ttlHIH (c) <©^i<iaSfcJ;&1*«B?- 

fek?£<9, mH 32 xmmm^r-r?>o 

Tg^VU rttSr^fec pu i 3 oco^^ey rtir 

IB'KLT*5<o ^Erb-C, g7ffl^?^S 1 1 8tr© 
T A «r^^-r^TK>!HI»Hti:i-5*(i«fc*), #B#»J£ 
LT^b^ryT'S l 3 lJ^ra^n-ra^fr^fF"^ 

[0034] — ^r-y/si5i (crays?ajsas l 

5°cSX±.coiMrn-te, m9(D (b) Lfc®±TOliK^ 
B^jI^-TS (SI 7 0) 0 rtiii, fc&Lfci: olcM 
uma-i^m^- 1 o i tpnWiW- 1 2 i Rtf i 2 2 

T^S 0 0419, 0 1 ^TOD-r5**l«J±S 

[0 0 3 5] mfc%Mtf 1 5 °CK_h 2 0 °C*'/S<D^» 
(S 1 7 1) , /PfPWsKl Omslr^L (S 1 

72) , m^E&mmmuv 0 ' zmx-tztm^ *n 

®fffP»M5r**5^Ty7 p S 1 8 1— tittp 0 «|S 
^?a^2 0°C^_h3 0°C*«»#-g-ti (S 1 7 3) , 7° 
y SttPBtMS: 2 0ms {C^g L ( S 1 7 4 ) , 1E» 

65^f5>^S 1 8 l^tiltfo 9J5£;Sfe5S 3 0t£JLt 
©#£-(4 (SI 7 3) , ^!IM^30msdg 



56) , yyejHtv^siw-ss 1 8 o^tmtfo 
mi£um*o°c&,±.5°cmm<DM-£u (s 1 6 o) , -? 

yR]»W?r2 OmstlfL (S 1 5 6) , ^ySJ± 

isv^ia^-rss 1 8 o^tm&o 9mum-o°c^ 

vl©*J£-f4 (SI 6 0) , ^!JPP»W^3 0ms!:|S 

t l (s 1 5 6) , 7"y mjiftv^is^-rs S l 8 0 
^tmbo **ry?$ 1 8 ox-mm-rz^vmmmv, 

EJi^ts-aisafi) • • • (i-i) sc 

v 0 i^fy/s i 2 5-e**o-c^5a\ mutes 



mm&v 0 ) + Mia2) x (s«js- 

L (S 1 7 5) , MISUSE* V 0 ' 

ft^ffiMB^^^JJe^S^^y^S 1 8 i^tm 

tf. 

[0 0 3 6] W±©ifeiJ«£rtf 5*T\ W>Pmj±«S4?a 
SirjSCTE)9 (b) f^Lfdffct 
ft, ^-©fe^ #ffi©JS^«ii^g] (d) cDi*t<i@. 



1 42 T^SffS^^^T 



-fSo ^it-H^Troi^t^S^^v 1 4 7CD#t> 
^nfl^Ts t 42< £f3ST*^T B i:U ^MfftCPU 
1 3 OW^^-y rtirE«tr*5<. *LT, 07©^^ 

i i 8-erroT B ^^^-7^jrofijWffii:1-5* 

[0037] sk±fc i D » ?aS(cfS tt*ttB»n«ffffl[ 
^ffiTOPJfi^^-^^^-f §©-e (SI 8 2) , 
^T^/s i 2 7!cM5o *fc?a*(c)Si:r*HMfl; 
ffi«^«.EppiPifi^^ zmm-t 5 r t \c ± o T . 

[0 0 3 8] JifB^KW 1 (C itu(4\ 

( 1 ) cxyt^m^ <Dmmmmj±{$.^mi± 
mump* ? —>*®m-r s^ttiot, 

(2) ^RI^)t^^-Sr l pii)^i±5^R5^@<-r5*^ 

o) ft¥mT<Dmnmfe-tz>-£xmft$:MitLx^ 

[0 0 3 9] ftdb\ ^teM^iiSJiPPM^^-^ 
©§]t)#^5SiP?aS5rl 5t;t LTV^c?), ^yppiP 
mm Sr4Ha*felcR3t LTV~>5a 3 , 3t^^cD#fS^* 
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KisXkmmtm&tf'&bnZo sbm*. sits®* 

v>5«s, WitfHl OK* Lit* 5 fc, jfrM©£jSEHi 
GD?flS K i o 5 ^-^>tr C P U \Z.WM LT*5 

ajf^#£>ft5 0 ftfc\ **SS«lT?B:3t^S«©-«li: 
[0 0 4 0] 

V^T, 7 ilMizEL^ffliC&^Tf^ Lfc t [BJiicD, 

«t<d«# ££tit Lfc»«-e*6i&#:-c?-e# r *s 1> , a* 
fc&^ft (TtcoAWm^f^) raawtrmjfeT^S. 8i± 

7 f^it $ ft fcfi 2 ©}fcflE-c rr-e «SW ft ~> y 
ytfvf /vr*«fig $ ftr v ^ 5 „ 9 7 icttst £ ftfcfg 
2 ©f^fri 5 fcJB#f*<offiv^3iji|fcSS i cD$*-efti££ 
?§Lfc*cD#ftmM«X:1fj££ft-0^o 1 onmMWi 
9 ir^gB^kWftfc/W 3&cDfiffi-T:-^0^cD => v h n 

[0041] ii H3BBff©f ma»a*nfc y 

£ft-C#59 fuiELfcJ; otizfy^, 2 0 0 V 

@g<D£M#^ft«cD*i l o iffiSffi14<D&ffi-ca> 
ij-ibft5„ 1 2 tt3£&-£W 1 (a) cD^ffiTi* H 2 CD 
1Bift8 t>bf& l o?Sfl£9 # KJBtf*©*^ 

(b) (D^mxitmm^xh^ ifomw 

5o f-*fc*>, 0lcD3fc^i^m&IE«£©Mv^>'X 

[0 0 4 2] ±|Bfflfj£fc*S^-C, tu^bfci5i-0i 
(a) ©^am^d^*^ycD^^Pififc5V^«{$* 

^s^tT5a.t- ; Fia*»='>' hp- /KaiK^effii o, 
xt^i i(r^as^fe*5i:iai (b) (DmKX'om 
v^^JEfit^So rtittmsio, ii^»t5«E 

[0 0 4 3] *HJteMT-}4, K_hC03t¥^^fflV\ H 
j£3IfflW*3E]E£?TV\ «;UfHl OK^ftSi? 

[0 044] 12 (b) (c) fc, ^IgBJCO^Jfe^Jlii 
M12 (a) ^W^LfcfccOJ:?) t>, Ml-«#:c0^tt 



[0045] 02 (a) imi tmm<DMmnmz£z> 

©SS»#*lRltc||iffio«||!is&^S*i. raffia* bit 
SlO, 1 1 i-a«-f5#T:-ico#ffico^ffi, <M s i|iP 

90° -e roK#as&5„ ) „ 
[0 0 4 6] lELfc^^y hcojf:^d{c#g1-5 bwi 
IE « ^ 0 m jff^ < J; 5 ft#j£ic1-ftil*Mfe#|cD^ y 
b©**d (»<) Mt^SiiiS 

M(tT7 b©«t#jt-f-5iitJ; i 9, 02 (b) ic^ 

0 2cD,£PgB£r££;*:Lfc0£r0 3 t^-fo 0 3 
ir&v^ t ii*^$fi|cDj?^£^U t=0. Ifrb 
0. 5mmi\ jt^tt b^-~ -y h <D^ h $ ^j^iC 

Lfc*fjg**#tJ5e5„ 0(40 2 (a) T^Lfc 

£ 5 ft 2o©»«Et§S©fflJffi-C**5S«A^*3* 
7t ^ * T* 2 ^ g| co rf t < ± t ft I- ft 5 i 5 

«eS $ ft. y y ^©«i l l i4M§«S i 19 Sic ^ < 
t>-f ^CD^ftTfeS 6 ^ftffiV>Tfio(g!3 ft<^cD 
(*3fl0t5fic^J;5^ W*.«l 0-3 0 /i®ai-«J^^ft 

«**ft-C^5. 

[0 0 4 7] W-hCD«ftSfi&-C*fia©08^L7cJita 
SI 3 4, 13 5^^CDfiS{Ci ?K 0 2 (c) CD#(C 

mm icmm^6 ©ss sr*fc-r„ r. cdb# 

cDfl^cD^rgr^, -f-ftfe^u-^XcD^^EEBlXili-^X 
/^y-i±, (fja?<D±ii|SSl 3 4, 1 3 5^bcDffl±iCP& 

[0048] mmm 2 ] 0 4 it, *is^cd»*« 2 © 

^;ij£v^xcDii$c2r^-f t>©-e&?>, HJfe^icD* 
%m v > r ^ $ ft fc bt«« ^ \s , ^ ^ 

^©tl!lrtK$*fct>©-C&S 0 04 (a) 
«ffi^"5T$^i/^XSrSiit-5*iC2fKCD#B^fe^ 

•9l^»^^i:^*fti/^si, 04 (b) ttttrE0 4 

(a) frtbwMlDZb < W#£d>ttT2?&CD#ffi£^ 
^-fr, 0 4<BU>-XcD^^EBii^»k$*/-c^^* 
"To 

[0 0 4 9] 04 (b) CD^-Cii tfr^CD0tJ t H CS 
ff*a»rt*v> (a) ®^ffi}Cjt^aifT*CD«V^2M* 
8 b B#f*CDfl£V ^ l»9t CD#ffiCD RtfS/h $ < ft o 
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[0050] ^mmm^m^xi^ mm \,±mmm 1 k m-%<Dmw] 

^t^r^s. 9 • 

[0 0 5 1] 10 

£t±fc»fH bfci 5 ic, *38Wt J;*t, l 1 

li, aw yvVx.y*rj-y?%£t&Mm\sX. IB** 1 2 

i < v ^X3R e>££ilfii fe 5 ^ * WW 1 3 

i-srtas-etatftt, i^vx^icrtjKi- 101 

5/h§y*^*5j;i>*»ijsesr^a.i-5 i tas-es s 0 102 

mm<Dffi%-?mw] 1 0 3 

[0 1 ] *%m<DX&M 1 wft^Rfciffl^Sft^rf-w 1 0 4 

lt)*j®3£^f 0"?fe5„ 1 0 5 

m 2 ] xmmommw 1 tssits*^*^©^** 1 0 e 

-f 0-e&5 o 107 

[83] H2©jSPlfP«:ia:*Ufc«figS:^-f-|l-e*>5. 1 1 1 

[14] ^mm<DmMM2ictertz>^mm&u>?:ff>ffi 1 1 2 

j££^-f-|g-?S>5o 113 

[05] nM^wM hp^iyf-f^a 121 

£0 fcflivvr. Brai5*Av^x*«itp-c#SJ:5fcLfc 122 

3t^^©ISafflf^SrfjiWi-3fcftW0-e*)5o 1 2 3 

[B6] tft4ff8ft (1^ hPfiyf 124 

40 SrfflV^T, BT3E^u-vX*ffi!mn?t5«fc5t-L.fc 125 

*^^-©Ma#^Srfi^-r5fcfecD|l|-t?fe5o 12 6 

[0 7] 0 6 ro)fc^igT-3?.f4**li«ro l 3 o 

SJnufciBKfiwaj&it^arowAiifffc^sK^waE i 3 1 

Bb<Dm&%mw-f?>mxhz>« 1 3 2 

[0 8 ] ±nimmm^(D^m^Rxf^m<Dmmm^ 1 3 4 

*3it?>"5i^^^>'X{c»®/i,iEif)[i]eg^^Lfc0-es> 1 4 0 

3, 14 1 

[0 9 ] _hSBM»*^«) , 6¥*T-&O ; *l§0J«llifeM(c 1 4 2 

*W6"BT3e«Al'>Xt*H-5RlbeE«r^L.fc|g-C*> 1 4 3 

5o 14 4 

[010] ±.mmmmi$<Dft¥m^Rt?^%w<Dmffi,M 1 4 5 

i-*3(t5^1^^^X^3 , fi¥Se(^fflb7tB$<Z)>'X 14 6 

fAg|-eJ)5„ 14 7 

[01 1] ±|B*^S«(-J£ffibfcB#»-7n-^^-h 150 

mxh6 0 1 5 1 

[012] ±|B3t^S«(-JSffibfcf$c07n-^-Y-b 1 5 2 

0~efe5„ 15 3 

[013] ^SPJcD^fLS WXrataaMjE»«)fp4r 1 5 4 

*-T0-efes o 15 5 

[014] _k§E0 1 3 KS3^Sfia«ELfc|B©W 3 156 

^rto-r— '7'>Sr^-r0'Trfe2>„ 15 7 



Alt* 
WW* 
*^*^ 



4 2 1 • • • 

4 2 2- 

*W 



!? 2 



CPU 
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mi] 



[84] 




ime] 



[07] 




[09] 




'"lixmxi 
:zjiei: 



CO 



tiiw- 



HlttSff (A— B) 



v,« - - 



[01 3] 



Vi 
Vo 



—I L 



-re 

<rc 

sic 

IO-C 



ire 



/ , z<rc 

!re 



to 



to. 



(a) *ff*J&A 



0. 95 5 0 
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mi i] 




T 

S12B H SgffiE 



sua I gtJOT 



S1 1 4 l^ea-Bft&^l 

T 



S128 j 4>4^rXfr-h | 



SI16 | 7jr-jl]^B» | 




SI3I 
5132 [ 



SI3J [ 
SIJI 



5i35 { awtfi^gge 



sue I mmrn^' 



S137 



c 



— r~ 

JS7 



3 
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[01 2] 




^■■JBlSPSSIB 

3 0ms 



S162 L 



SI41 



we 








fflEMfe 



S1B2 



,5)75 



3 0ms 



2 0ms 



(72) mm^ mm fssis 



(72)3&W# J I lift £fU^ 

JKM«*BIKm^3Ti30#2-5§- =3r-V 

F^ — 2H041 AA02 AB32 AC06 AZ06 

5C022 AB21 AB66 AC01 AC51 AC54 
AC69 AC74 AC78 
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